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EVALUACIÓN TÉCNICA Y AMBIENTAL DEL 








El vermicompostaje es una alternativa de valorización de deyecciones 
ganaderas. En particular, la Universitat Politècnica de Valencia  dispone de granjas 
experimentales en las cuales se generan alrededor  de 400 T de estiércol al año 
procedente de ganado caprino, ovino y  cunícola. La gestión de estos estiércoles, 
además de ser  económicamente asumible, debe realizarse en términos legalmente y  
ambientalmente favorables, de acuerdo con el sistema de gestión  ambiental 
implantado en la UPV. Este estudio evalúa de forma  técnica y ambiental la viabilidad 
del vermicompostaje de los  estiércoles producidos en las granjas de la UPV, tanto 
solos como su mezcla. La prueba de  compostaje se realizó en bidones de unos 15L 
de capacidad, donde  se introdujeron los sustratos sometidos previamente a una fase 
de estabilización térmica. Los sustratos tratados fueron: estiércol de oveja, de cabra, 
de conejo seco, de conejo húmedo, restos de café y una mezcla de ellos. Además, se 
realizaron pruebas con lombrices (3 contenedores por tratamiento) y sin lombrices (2 
contenedores por tratamiento). Se determinó la composición analítica de  los sustratos 
inicial y final y se determinó las emisiones de  gases de los sustratos durante el 
proceso de vermicompostaje. Se obtuvieron diferencias en la evolución de las 
características fisicoquímicas entre los distintos sustratos, pero no entre la presencia y 
ausencia de lombrices en 4 semanas de vermicompostaje. Para la emisión de gases 
hubo diferencia entre tratamientos de lombrices y sin lombrices, siendo mayor la 
emisión de dióxido de carbono y metano en los tratamientos con lombrices a lo largo 
del experimento. Los parámetros físico-químicos analizados del vermicompost se 











Vermicomposting is an alternative for manure management. In particular, the 
Universitat Politècnica de València has experimental farms that generate about 400 
tons of manure annually, from goats, sheep and rabbits. The management of manure, 
besides being economically acceptable, must be legally and environmentally favorable, 
according to the environmental management system implemented at the UPV. This 
study evaluates technical and environmental feasibility of vermicomposting of manure 
produced in the farms of the UPV, both alone or as a mixture. The test was performed 
in composting tanks of capacity about 15L, where the substrates previously subjected 
to a thermal stabilization phase were introduced. The substrates analyzed were sheep, 
goats and rabbits (wet and dry) manure, as well as coffee rests and a mixture of all 
them. Furthermore, 3 repetitions of each treatment were conducted using earthworkms 
and 2 without earthworms. The analytical composition of the initial and final substrates 
and their gas emissions were determined during the process of vermicomposting. The 
results showed differences in the evolution of the physicochemical characteristics 
between different substrates, but not between the presence and absence of 
earthworms during 4 weeks of vermicomposting. For the emission a difference was 
detected between treatments with and without earthworms, being higher the carbon 
dioxide and methane emissions in treatments with earthworms along the whole 
experiment. The physical-chemical parameters analyzed in the resulting vermicompost 
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/D JHVWLyQ GH ORV HVWLpUFROHV HV XQD SUiFWLFD QHFHVDULD HQ ODV LQVWDODFLRQHV
JDQDGHUDVTXHDGHPiVGHEH OOHYDUVHDFDERHQXQDVFRQGLFLRQHVDGHFXDGDVVL VH
SUHWHQGHHYLWDUODFRQWDPLQDFLyQGHOPHGLR$FWXDOPHQWHODSUiFWLFDPiVKDELWXDOHVOD
DSOLFDFLyQ GLUHFWD D FDPSRV GH FXOWLYR DXQTXH H[LVWHQ VLVWHPDV GH WUDWDPLHQWR
DOWHUQDWLYRTXHSHUPLWHQIDFLOLWDUVXDSOLFDFLyQRLQFUHPHQWDUVXYDORUFRPHUFLDO
/DVJUDQMDVGH OD8QLYHUVLWDW3ROLWqFQLFDGH9DOqQFLD 839QRHVWiQH[HQWDV
GH HVWD SUREOHPiWLFD $GHPiV GHELGR D OD LPSODQWDFLyQ GHO 6LVWHPD GH *HVWLyQ
$PELHQWDO FRQ VX FRUUHVSRQGLHQWH FHUWLILFDGR (0$6 VH UHDOL]D XQ H[KDXVWLYR
VHJXLPLHQWRGHOFXPSOLPLHQWRGHWRGRVORVUHTXLVLWRVOHJDOHVDGHPiVGHHVWDEOHFHUXQ
VLVWHPDGHPHMRUDFRQWLQXD'HQWURGH ORVXVRV OHJDOPHQWHSUHYLVWRVGHOHVWLpUFRO OD
DSOLFDFLyQ GLUHFWD D FDPSR HV XQD GH HOODV SHUR UHTXLHUH XQD LPSRUWDQWH ODERU GH
JHVWLyQ GDGR TXH VH QHFHVLWD MXVWLILFDU XQD VXSHUILFLH VXILFLHQWH SDUD HYLWDU OD
FRQWDPLQDFLyQSRUQLWUDWRVGHDFXHUGRFRQHO5'(OOR LPSOLFDXQDVXSHUILFLH
GHXQDVKD/DVHJXQGDDOWHUQDWLYDHVODJHVWLyQSRUXQDHPSUHVDH[WHUQDTXH
FXPSOD FRQ WRGRV ORV UHTXLVLWRV OHJDOHV OR FXDO HQ OD DFWXDOLGDG SXHGH LPSOLFDU XQ
FRVWHHFRQyPLFRLPSRUWDQWH
$VtSXHVVHSODQWHD ODSRVLELOLGDGGH UHDOL]DUXQDYDORUL]DFLyQHQ ODVSURSLDV
LQVWDODFLRQHV GH OD 839 TXH SHUPLWD UHDOL]DU XQ PHMRU DSURYHFKDPLHQWR GH ORV
UHFXUVRV FRQ OD FRQVLJXLHQWH PHMRUD DPELHQWDO $Vt HO YHUPLFRPSRVWDMH SXHGH
SHUPLWLUREWHQHUXQKXPXVGHVXILFLHQWHFDOLGDGFRPRSDUDVHUDSOLFDGRHQORVSURSLRV
MDUGLQHV GH OD 839 R HQ FDVR GH VHU SRVLEOH VHU YHQGLGR 3RU WDQWR HVWH HVWXGLR
GHVDUUROODODYLDELOLGDGWpFQLFDGHOYHUPLFRPSRVWDMHGHHVWLpUFROHV
1.2 La gestión de estiércoles y sus implicaciones ambientales 
1.2.1 La generación de estiércoles en ganadería 
(QHO SURFHVRGH FUtD GH ORV DQLPDOHV pVWRVQR VRQ FDSDFHVGH DSURYHFKDU
WRGRVORVQXWULHQWHVTXHLQJLHUHQGHIRUPDTXHH[FUHWDQSDUWHGHORVPLVPRVDWUDYpV










\$XVWLF  GHIHFDQ HO GHO1 LQJHULGR WHQLHQGR tQGLFHV GH FRQYHUVLyQPiV
IDYRUDEOHV(QHORWURH[WUHPRHVWiQ ORV UXPLDQWHVHQVLVWHPDVH[WHQVLYRVHYDFXDQ
DOUHGHGRU GHO GHO1 TXH LQJLHUHQ 9DQ%UXFKHPet al 1R REVWDQWH ORV
UXPLDQWHVDGLIHUHQFLDGHORVPRQRJiVWULFRVSXHGHQDSURYHFKDUUHFXUVRVILEURVRV(O
IRVIRUR 3 WDPELpQ HV DSURYHFKDGR FRQ XQD EDMD HILFLHQFLD VLHQGR VX GH
DSURYHFKDPLHQWR DOUHGHGRU GHO  HQ OD PD\RUtD GH HVSHFLHV 9DQ GHU 3HHW
6FKZHULQJet al.HVKDYDU]\$XVWLF0DHUWHQVet al
$GHPiV GH OD HVSHFLH DQLPDO KD\ RWURV IDFWRUHV TXH SXHGHQ DIHFWDU D OD
FDQWLGDGGH1\WDPELpQGH3HQODVKHFHV/DIRUPXODFLyQGHUDFLRQHVHVXQRGHORV
PiV LPSRUWDQWHV SXGLpQGRVH UHGXFLU HQWUH  \  J GH1NJ GH KHFHV FXDQGR VH
IRUPXOD D EDVH GH DPLQRiFLGRV HQ YH] GH SURWHtQD HQ JHQHUDO &DQK et al 
$DUQLQN\9HUVWHJHQHLQGLUHFWDPHQWHODWHPSHUDWXUD\KXPHGDG\DTXHHVWDV
LQIOX\HQ HQ OD SURGXFWLYLGDG \ D OD LQJHVWD +X\QK et al.  DOWHUDQGR HO
DSURYHFKDPLHQWRGHORVQXWULHQWHVGHORVDQLPDOHVDXPHQWDQGRDVtODHPLVLyQGH1\
3SDUD ODPLVPDSURGXFFLyQ'H ORVDQLPDOHVSUHVHQWHVHQ ODJUDQMDGH OD839 ODV
HVSHFLHV FULDGDV WLHQHQ XQ DSURYHFKDPLHQWR PHGLR GHO  GHO 1 LQJHULGR HQ
FRQHMRV\XQHQFDEUDV\RYHMDV
3DUD FDGD HVSHFLH JDQDGHUD GHELGR D VXV SDUWLFXODUHV VLVWHPDV GH
SURGXFFLyQH[LVWHQGLVWLQWDVIRUPDVGHPDQHMDUHOHVWLpUFRO(QSRUFLQRVXHOHVHUSXUtQ




SXHGHQ VHU GLIHUHQWHV GHQWUR GH OD PLVPD HVSHFLH YDULDQGR VHJ~Q OD UD]D VH[R \
HGDG DO LJXDO TXH WDPELpQ LQIOX\H HO WLSR GH DOLPHQWDFLyQ \ DORMDPLHQWRV GH ORV
DQLPDOHV0$*5$0$






1.2.2 Implicaciones ambientales 
/D DOWD FRQFHQWUDFLyQ GH QXWULHQWHV \ HOHPHQWRV GH ORV HVWLpUFROHV SXHGH
FDXVDUXQDFRQWDPLQDFLyQGHOPHGLRHQFDVRGHXQDPDODJHVWLyQGHOHVWLpUFRO(VWR
SXHGH DIHFWDU D OD FDOLGDG GHO DJXD WDQWR VXSHUILFLDO FRPR VXEWHUUiQHD \D TXH
FRPSRQHQWHV FRPR HO 1 \ 3 VRQ VROXEOHV \ OL[LYLDQ FRQ IDFLOLGDG KDFLD ODV DJXDV
VXEWHUUiQHDVRVRQDUUDVWUDGRVSRUHVFRUUHQWtDDIXHQWHVVXSHUILFLDOHVSRUDFFLyQGHO
DJXD GH OOXYLD R ULHJRV $ HVWR VH VXPD OD SRVLEOH SUHVHQFLD GH PHWDOHV SHVDGRV
FRPRHO]LQF\FREUH\UHVWRVGHSURGXFWRVIDUPDFpXWLFRVDFWLYRVHQODVGH\HFFLRQHV
&DPSRV et al  3RU WDQWR OD DSOLFDFLyQ D FDPSR WLHQH HO ULHVJR GH JHQHUDU
WR[LFLGDGHQORVVXHORV\GHSULPLUHOPHWDEROLVPRPLFURELDQR$\XVKRet al/D
JHVWLyQ GH ORV HVWLpUFROHV FRQWULEX\H D OD HPLVLyQ GH JDVHV GH HIHFWR LQYHUQDGHUR
FRPR HO PHWDQR &+ HO GLy[LGR GH FDUERQR &2 \ HO y[LGR QLWURVR 12




GH ORV PD\RUHV GHVDItRV PHGLRDPELHQWDOHV HQ ]RQDV GH JDQDGHUtD LQWHQVLYD (Q
JHQHUDOVHUHTXLHUHGHXQDDGHFXDGDJHVWLyQTXHSHUPLWDODUHXWLOL]DFLyQGHUHFXUVRV
UHVSHWDQGRHOPHGLRDPELHQWH 6LQJKet al 0iVFRQFUHWDPHQWHHQ OD8QLyQ
(XURSHDVH OLPLWDVXXVRFRPRDERQRRUJiQLFRGHDSOLFDFLyQGLUHFWDDOFDPSRDXQD
GRVLVPi[LPDGHNJ1KD\DxRGHDFXHUGRFRQOD'LUHFWLYD&(FRQHOILQ
GH HYLWDU OD FRQWDPLQDFLyQ SRU QLWUDWRV 0$*5$0$  (V LPSRUWDQWH WHQHU HQ
FXHQWD TXH SDUD  VH HVSHUD TXH OD SURGXFFLyQ GH UHVLGXRV RUJiQLFRV DXPHQWH
DSUR[LPDGDPHQWH XQFRQ UHVSHFWRDO DxR &KDUOHVet al  FRQ ODV




1.2.3 Sistemas de gestión de estiércoles 
7UDGLFLRQDOPHQWHHQODDJULFXOWXUD(XURSHDHVWDEDQLQWHJUDGDVODVDFWLYLGDGHV
JDQDGHUDV\DJUtFRODVHQIRUPDGHSHTXHxDVJUDQMDVIDPLOLDUHVXWLOL]DQGRHOHVWLpUFRO
JHQHUDGR FRPR PpWRGR GH HQULTXHFLPLHQWR GHO VXHOR &RQ HO SDVR GHO WLHPSR ODV
JUDQMDVVHKDQ LGRDGDSWDQGRDPpWRGRVGHPD\RUHILFLHQFLDSURGXFWLYDKDFLpQGRVH
PiV HVSHFtILFDV FHQWUiQGRVH HQ XQD R GRV DFWLYLGDGHV (O KHFKR GH VHSDUDU OD


DFWLYLGDG JDQDGHUD GH OD DJUtFROD KD FRQOOHYDGR HO DERQDQGR FRQ IHUWLOL]DQWHV
LQRUJiQLFRV\FRQVLGHUDQGRHOHVWLpUFROJHQHUDGRHQJUDQMDVFRPRXQUHVLGXR/RLGHDO





FRQVLGHUDQGR ORV ULHVJRV DPELHQWDOHV \ VX JHQHUDFLyQ GH IRUPD FRQFHQWUDGD HQ
GHWHUPLQDGDViUHDV JHRJUiILFDV OD DSOLFDFLyQ D FDPSRQR VLHPSUH HVXQDRSFLyQ \
SRUWDQWRHVQHFHVDULRUHDOL]DUXQVLVWHPDGHWUDWDPLHQWRSDUDVXFRUUHFWDJHVWLyQTXH
UHGX]FDVXLPSDFWRDPELHQWDO\PHMRUHVXDFHSWDFLyQFRPHUFLDO
8Q WUDWDPLHQWR HV OD RSHUDFLyQ R FRQMXQWR GH RSHUDFLRQHV GH FDPELR GH
FDUDFWHUtVWLFDV ItVLFDVTXtPLFDVRELROyJLFDVGHXQ UHVLGXRSDUD UHGXFLURQHXWUDOL]DU
ODVVXVWDQFLDVSHOLJURVDVTXHFRQWLHQH UHFXSHUDUPDWHULDVRVXVWDQFLDVYDORUL]DEOHV




VWULSSLQJ \ DEVRUFLyQ XOWUDILOWUDFLyQ FRQ RVPRVLV LQYHUVD R]RQL]DFLyQ R FRPSRVWDMH
&DPSRV et al  'H HQWUH HVWRV WUDWDPLHQWRV ORV PiV KDELWXDOHV HQ JUDQMDV
FRPHUFLDOHVVRQORVTXHEXVFDQIDFLOLWDU ODJHVWLyQEDOVDV\VHSDUDFLyQGHVyOLGRV\
ORV TXH SHUVLJXHQ YDORUL]DU HO HVWLpUFRO ELHQ SRU REWHQFLyQ GH HQHUJtD GLJHVWLyQ
DQDHURELDRSRUJHQHUDFLyQGHVXVWUDWRVGHPD\RUYDORUDJURQyPLFRFRPSRVWDMH
(OFRPSRVWDMHHVXQSURFHVRDHURELRHQHOTXHORVPLFURRUJDQLVPRVWHUPyILORV
\ PHVyILORV WUDQVIRUPDQ OD PDWHULD RUJiQLFD 02 HQ XQ SURGXFWR VDQR \ HVWDEOH
OODPDGR FRPSRVW (O SURFHVR GHO FRPSRVWDMH VH GLYLGH HQ GRV IDVHV OD SULPHUD
FRQVLVWHHQXQDXPHQWRGHWHPSHUDWXUDTXHDOFDQ]DVREUHORV&VDQHDQGRDVt
HO SURGXFWR FRQRFLGD FRPR OD IDVH WHUPyILOD 6HJXLGD SRU OD IDVH PHVyILOD R GH
PDGXUDFLyQ HQ OD TXH VH GHJUDGD OD 02 OHQWDPHQWH FRQ XQ SURFHVR VLPLODU D OD
KXPLILFDFLyQ GHO VXHOR )RUQHV et al  'H HVWR VH REWLHQH XQD HQPLHQGD
RUJiQLFDFRPSRVWTXHUHGXFHHOSHVR\YROXPHQGHOUHVLGXRORKLJLHQL]D\GLVPLQX\H
ORV PDORV RORUHV &DPSRV et al  /RV SUREOHPDV TXH SUHVHQWD HVWH WLSR GH
WUDWDPLHQWRVRQVXODUJDGXUDFLyQGHOSURFHVRVXQHFHVLGDGGHDLUHDFLyQODSHUGLGD




8QD YDULDQWH GHO FRPSRVWDMH HV HO YHUPLFRPSRVWDMH HQ HO TXH VH XWLOL]D OD
DFFLyQ GH ODV ORPEULFHV SDUD HO PLVPR ILQ REWHQLHQGR XQ SURGXFWR PiV HVWDEOH \
KHWHURJpQHR

1.3 El vermicompostaje 
1.3.1 La lombriz 
(O YHUPLFRPSRVWDMH FRQVLVWH HQ OD HVWDELOL]DFLyQ GH OD 02 SRU PHGLR GH
ORPEULFHV8QDGHODVFDUDFWHUtVWLFDVGHODVORPEULFHVHVVXFDSDFLGDGSDUDPRGLILFDU
ODV SURSLHGDGHV ItVLFDV GHO VXHOR FRPR OD DJUHJDFLyQ OD HVWDELOLGDG \ OD SRURVLGDG






HILFLHQFLD HQ UHFLFODU ORV UHVLGXRVRUJiQLFRV GDQGRXQSURGXFWR GH FDOLGDG <DGDY \
*DUJ  /DV FDUDFWHUtVWLFDV ELROyJLFDV GH OD ORPEUL] URMD IDFLOLWDQ VX FULDQ]D HO
UDQJRGHWHPSHUDWXUDHQHOTXHWLHQHXQFUHFLPLHQWRQRUPDOHVGHHQWUHORV\&
VREUHYLYLHQGRKDVWD ORV& ODKXPHGDGySWLPDHVGHDXQTXH WROHUDXQD
DPSOLD YDULDFLyQ 'RPtQJXH] \ *yPH]  7LHQH XQD YLGD GH  D  DxRV
















6X FLFOR ELROyJLFR GXUD HQWUH  D  GtDV GHVGH TXH VH GHSRVLWD HO FRFyQ
FiSVXODTXHFRQWLHQH ODV ORPEULFHVKDVWDHOPRPHQWRGHOQDFLPLHQWRFRQ IRUPDGH
SHUD\GHFRORUDPDULOOHQWRGHXQRVPPKDVWDODSXHVWDGHODVLJXLHQWHJHQHUDFLyQ
7UDV  KRUDV GH OD FySXOD GH ODV ORPEULFHV SRQHQ XQ FRFyQ VLHQGR VX WDVD GH
SURGXFFLyQGHFRFRQHVGHSRUGtD(OSURPHGLRGHORPEULFHVSRUFRFyQHVGH
 D  (VWDV ORPEULFHV VDOGUiQ GHVSXpV GH XQD LQFXEDFLyQ GH  D  GtDV \
DOFDQ]DUDQ VX PDGXUH] VH[XDO D ORV  GtDV GH VX QDFLPLHQWR 'RPtQJXH] \
*yPH]  (VWH FRQMXQWR GH FDUDFWHUtVWLFDV KDFHQ TXH OD (LVHQLD IHWLGD VHD OD
HVSHFLHPiVPDQHMDGDSDUDHO SURFHVRGHYHUPLFRPSRVWDMH WDQWR SURIHVLRQDO FRPR
O~GLFR
1.3.2 El proceso de vermicompostaje  
/DYHUPLFXOWXUDRORPEULFXOWXUDHVODWpFQLFDTXHFRQVLVWHHQODHODERUDFLyQGH
XQDERQRRUJiQLFRD WUDYpVGH OD XWLOL]DFLyQGHXQDR YDULDVHVSHFLHVGH ORPEULFHV
0HGLDQWH VXXVRHVSRVLEOH FRQYHUWLU FDVL FXDOTXLHU WLSRGHGHVHFKRRUJiQLFRHQXQ
SURGXFWR ILQDO TXH HV XWLOL]DGR HQ DJULFXOWXUD HO YHUPLFRPSRVW 'XUiQ \ +HQUtTXH]
(VWDELRGHJUDGDFLyQGHOUHVLGXRHQVXVWUDWRIpUWLOFRPELQDQGRODDFFLyQGHODV
ORPEULFHV\ORVPLFURRUJDQLVPRVHVODYHUPLFRQYHUVLyQ'DVet al
(O YHUPLFRPSRVWDMH WLHQHGRV IDVHVGHGHVFRPSRVLFLyQXQDSULPHUDDFWLYDR
GLUHFWDHQODTXHODVORPEULFHVSURFHVDQOD02\PRGLILFDQODVFDUDFWHUtVWLFDVItVLFDV\
PLFURELDQDVGHOVXVWUDWRLQJHULGRIUDJPHQWiQGROR\FRQGLFLRQiQGRORSDUDIDYRUHFHUOD
DFFLyQ GH ORV PLFURRUJDQLVPRV VREUH OD 02 UHVWDQWH \ XQD VHJXQGD IDVH GH
PDGXUDFLyQ R LQGLUHFWD HQ OD TXH ORV PLFURRUJDQLVPRV GHVFRPSRQHQ PiV OD 02
SURFHVDGDSRUODVORPEULFHV'RPtQJXH](VWRVPLFURRUJDQLVPRVIDYRUHFHQOD




FRQFHQWUDFLyQ GH HVWH ~OWLPR GHVSXpV GHO YHUPLFRPSRVWDMH *XQDGL et al 
WDPELpQGHO.VROXELOL]DQGRHO.LQVROXEOHGHOVXVWUDWR.DYLUDM\6KDUPD\HO3
3DUWKDVDUDWKL\5DQJDQDWKDQ
(VWDSUiFWLFD VRORSXHGH OOHYDUVHD FDERHQDTXHOORV UHVLGXRVRUJiQLFRVTXH
WHQJDQXQDGHVFRPSRVLFLyQQRWHUPyILOD\VX02VHDHVWDEOH3UDPDQLNet al
(Q DOJXQRV FDVRV DXQTXH OD GHVFRPSRVLFLyQ QR VHD PHVyILOD SXHGH UHDOL]DUVH XQ
WUDWDPLHQWRGHFRPSRVWDMHSUHYLR\XQDYH]SDVHHVDIDVHWHUPyILOD\VHHVWDELOLFHOD
WHPSHUDWXUD VHJXLU FRQ HO SURFHVR GH YHUPLFRPSRVWDMH )UHGHULFNVRQ et al 
(VWD FRPELQDFLyQ WLHQH XQD JUDQ XWLOLGDG \D TXH HO YHUPLFRPSRVWDMH FDUHFH GH OD
FDSDFLGDG GH DFDEDU FRQ ORVPLFURRUJDQLVPRV SDWyJHQRVGH ORV UHVLGXRV RUJiQLFRV
WUDWDGRV )RUQHV et al  PLHQWUDV TXH HQ HO FRPSRVWDMH SRU ODV DOWDV
WHPSHUDWXUDVDOFDQ]DGDV ORVPLFURRUJDQLVPRVSDWyJHQRVVRQGHVWUXLGRV 1GHJZD\
7KRPSVRQ/D]FDQRet al.6LQHPEDUJRVHJ~Q0RQUR\HWDO  OD
DFFLyQGH ODV ORPEULFHV WDPELpQ UHGXFH ODGHQVLGDGGHPLFURRUJDQLVPRVSDWyJHQRV
FRPRORVFROLIRUPHV
1.3.3 Ventajas del vermicompostaje 
/DPD\RUYHQWDMDTXH WLHQHHOXVRGHOYHUPLFRPSRVWDMHHVTXHSHUPLWH WUDWDU
UHVLGXRVGH FDUiFWHU RUJiQLFRGDQGR OXJDUDXQSURGXFWR ULFRHQQXWULHQWHVTXHVRQ
DVLPLODGRV SRU ODV SODQWDV 'RPtQJXH]  \ SXHGH UHGXFLU VX WLHPSR GH
GHJUDGDFLyQIUHQWHRWUDVSUiFWLFDVFRPRHOFRPSRVWDMH.XPDUet al.
&RQ OD SUiFWLFD GH OD YHUPLFXOWXUD VH SXHGH PHMRUDU OD IHUWLOLGDG GHO VXHOR
FRQYLUWLHQGR XQR GH PDOD FDOLGDG HQ SURGXFWLYR \ IUXFWtIHUR XVDQGR SULQFLSDOPHQWH
UHVLGXRVTXHSRGUtDQVHUSHUMXGLFLDOHVSDUDHOPHGLR%KDWWDFKDU\Det al(QHO




DPRQLDFDO .KZDLUDNSDP \ %KDUJDYD  HO VXVWUDWR WLHQH XQD PD\RU
FRQFHQWUDFLyQGHO1WRWDO'DVet al3DUWKDVDUDWKL\5DQJDQDWKDQSRUHO
DXPHQWRGH ORVQLWUDWRV \1RUJiQLFRGHELGRD OD GHJUDGDFLyQGHO FDUERQRRUJiQLFR
GXUDQWH HO SURFHVR 7LTXLD \7DP (VWR OOHYD D OD HVWDELOL]DFLyQ GHO UDWLR&1
HQWUH\*DUJ\*XSWD\DODXPHQWRGHOJUDGRGHKXPLILFDFLyQSURSRUFLyQ
GH ORViFLGRVK~PLFRV\ I~OYLFRVHQUHODFLyQDOFDUERQRRUJiQLFRWRWDOHQHOVXVWUDWR






FLHUWRV UHVLGXRV FRPR ODV DJXDV UHVLGXDOHV 'DGD OD DOWD FRQFHQWUDFLyQ GH FLHUWRV
FRPSRQHQWHV HQ DOJXQRV VXVWUDWRV LPSLGHQ VX XVR GLUHFWR HQ HO VXHOR FRPR DERQR
RUJiQLFRpVWDFRQFHQWUDFLyQSXHGHUHGXFLUVHWUDVHOYHUPLFRPSRVWDMH<DGDY\*DUJ





ORV PLFURRUJDQLVPRV DQDHURELRV UHVSRQVDEOHV GH OD REWHQFLyQ GHO ELRJiV \




SXHGH HYDOXDU OD SHOLJURVLGDG GH ORV TXtPLFRV YHUWLGRV HQ HO VXHOR XWLOL]iQGRVH ODV
ORPEULFHVFRPRELRLQGLFDGRU 0ROLQDet al.,$VLPLVPRSXHGH UHGXFLUHO WLHPSR






1.3.4 Productos obtenidos del vermicompostaje 
(OSULQFLSDOSURGXFWRGHULYDGRGHOYHUPLFRPSRVWDMHHVHOKXPXVGH ORPEUL]R
YHUPLFRPSRVW(VWHVXVWUDWRPHMRUDODIHUWLOLGDGItVLFD\TXtPLFDGHOVXHORFRQXQDDOWD
SRURVLGDG EXHQD DLUHDFLyQ GUHQDMH DOWD FDSDFLGDG GH UHWHQFLyQ GH DJXD FRQ XQD
FRQFHQWUDFLyQ PD\RU GH PLQHUDOHV TXH ORV HVWLpUFROHV VLQ WUDWDU \ SRVHH XQD DOWD
DFWLYLGDG PLFURELDQD TXH PHMRUD HO FUHFLPLHQWR GH ODV SODQWDV (V SRU WDQWR XQ
H[FHOHQWHFRUUHFWRURFRQGLFLRQDQWHFRQ ODYLUWXGGHTXHVXDSOLFDFLyQHQH[FHVRQR
DFDUUHDLQFRQYHQLHQWHV6KXOGW\TXHHVSUiFWLFDPHQWHLQRGRUR5LYHUR
SXGLHQGR OOHJDU D VXVWLWXLU ORV DERQRV FRPHUFLDOHV HQ VX WRWDOLGDG $UDQFRQ et al





VHD SRU OD HVSHFLH GH ORPEUL] WLSR GH VXVWUDWR FRQGLFLRQHV HWF )HUUX]]L 
SURSXVR XQD VHULH GH SDUiPHWURV SDUD PHGLU VX FDOLGDG EDViQGRVH HQ XQD
FDUDFWHUL]DFLyQTXtPLFDQXWULHQWHVSUHVHQWHV\GLVSRQLEOHVFDSDFLGDGGHLQWHUFDPELR
FDWLyQLFRSUHVHQFLDRDXVHQFLDGHPHWDOHVSHVDGRVHWFItVLFDVKXPHGDGGHQVLGDG











VHUi LQJHULGR SRU ORV SHFHV &KDNUDEDUW\ et al  R XWLOL]DQGR GLUHFWDPHQWH OD
ORPEUL] YLYD 5RGULJXHV et al  R FRQJHODGD .RVWHFND \ 3DF]ND  (O
FRQWHQLGR HQ SURWHtQDV GH ODV ORPEULFHV HV GHO  3RNDU]KHYVNLL et al 
=KHQMXQet al\WLHQHXQDHOHYDGDGLJHVWLELOLGDG*RQ]DOYRet al,QFOXVR







GH JHVWLyQ GH UHVLGXRV HO YHUPLFRPSRVWDMH HQ ORV HVWLpUFROHV \ DOJXQRV UHVLGXRV
RUJiQLFRV JHQHUDGRV HQ OD Universitat Politècnica de València. &RQFUHWDPHQWH HO
WUDEDMRSUHWHQGHFRPSDUDU ODVFDUDFWHUtVWLFDVGHOKXPXVGH ORPEUL]REWHQLGRDSDUWLU









3.1 Diseño experimental 





UHSHWLFLRQHV FRQ ORPEULFHV \  FRQWUROHV VXVWUDWR VLQ ORPEULFHV /DV SUXHEDV VH
OOHYDURQ D FDER HQ FRQWHQHGRUHV GH SOiVWLFR GH GLPHQVLRQHV  [  [  FRQ
DJXMHURVHQORVODWHUDOHV\HQODEDVHGHPPGHGLiPHWURGLVWULEXLGRVUHJXODUPHQWH







/DV ORPEULFHVXWLOL]DGDV IXHURQGH ODHVSHFLHEisenia fetida, REWHQLGDVGH ODV
LQVWDODFLRQHV GH ORPEULFXOWXUD GH OD 839 6H LQWURGXMHURQ ~QLFDPHQWH ORPEULFHV HQ
IDVHDGXOWDFRQXQDGHQVLGDGGHXQDV ORPEULFHVP(OHVWLpUFROTXHVHXWLOL]y
IXH IDFLOLWDGRSRU ODVJUDQMDVH[SHULPHQWDOHVGHFRQHMRV\SHTXHxRV UXPLDQWHVGH OD
839 (O SRVR GH FDIp XWLOL]DGR IXH VXPLQLVWUDGR SRU OD HPSUHVD TXH JHVWLRQD ODV
PiTXLQDV GH Vending GHO FDPSXV GH YHUD 7DUHFD 9HQGLQJ /RV HVWLpUFROHV VH
GHMDURQPDGXUDU FRPSRVWDUGXUDQWHGtDVSDUDHYLWDUHODXPHQWRGH WHPSHUDWXUD
GXUDQWHHOSURFHVRGHYHUPLFRPSRVWDMH\DTXHOOHYDUtDDODPXHUWHGHODVORPEULFHV
'XUDQWH OD PDGXUDFLyQ HO HVWLpUFRO IXH UHJDGR \ YROWHDGR FXDQGR OD WHPSHUDWXUD
GHVFHQGtD DFHOHUDQGR DVt HO SURFHVR GH FRPSRVWDMH 'XUDQWH HVWD IDVH VH WRPy


GLDULDPHQWH OD WHPSHUDWXUD GH ODV SLODV FRQ XQPHGLGRU GH WHPSHUDWXUD+'3D
XQD SURIXQGLGDG DSUR[LPDGD GH  FP $GLFLRQDOPHQWH VH WRPDURQ PXHVWUDV
VHPDQDOHV GXUDQWH HVWH SURFHVR SDUD FDUDFWHUL]DU OD HYROXFLyQ GHO HVWLpUFRO HQ HVWD
IDVH
(Q FDGD FRQWHQHGRU VH LQWURGXMR XQD FDQWLGDG GH  NJ GH VXVWUDWR \D
FRPSRVWDGR DSUR[LPDGDPHQWH  / GH HVWLpUFROHV \  / GH FDIp GHMDQGR D
GLVSRVLFLyQGH ODV ORPEULFHVXQRVJUDPRVGHVXVWUDWRSRU FDGDXQD$O LQLFLRGHO
YHUPLFRPSRVWDMH VH WRPy XQD PXHVWUD UHSUHVHQWDWLYD GH FDGD VXVWUDWR TXH IXH





FDGD XQR GH ORV VXVWUDWRV GHVFULWDV SRU )HUUX]]L  (VWD SUXHED FRQVLVWLy HQ
FRORFDUXQUHFLSLHQWHGHOLWURGHVXVWUDWRFRQORPEULFHVGHQWURGHXQDEDQGHMDGH
[FPFRQVXVWUDWR LQHUWH )LJXUD\FRQWDELOL]DUD ODVKRUDV ODV ORPEULFHV
TXH KDEtDQ PLJUDGR 3RU ORV UHVXOWDGRV SUHYLRV VH GHFLGLy FRORFDU MXQWR FRQ ODV












VHGHWHUPLQy OD WHPSHUDWXUDFRQHOPHGLGRU+'3PDQWHQLHQGR ODVFRQGLFLRQHV
GHQWURGHOUDQJRDFHSWDEOHSDUDODVORPEULFHVPHGLDQWHULHJRVWHPSHUDWXUDHQWUH\
&\KXPHGDGGHOVXVWUDWRHQWUHHO\HO7DPELpQVHDQRWDURQRWURWLSRGH
REVHUYDFLRQHV FRPR OD DSDULFLyQ GH KRQJRV LQYDVLyQ GH KRUPLJDV \ SUHVHQFLD GH
ODUYDVGHPRVFD
8QDYH]ILQDOL]DGRHOH[SHULPHQWRVHWRPyPXHVWUDGHOKXPXVREWHQLGRSRUODV
ORPEULFHV \ GHO HVWLpUFRO GH ORV FRQWUROHV \ VH FRQWDELOL]y HO SHVR \ QXPHUR GH ODV
ORPEULFHVGHFDGDXQRGHORVFRQWHQHGRUHV

3.2 Análisis químicos 
/DVPXHVWUDVDQDOL]DGDVVHSDVDURQSRUGRVPROLQRVSDUDGLVPLQXLUVXWDPDxR
GHSDUWtFXOD\KRPRJHQHL]DUODV/DSULPHUDPROLHQGDVH UHDOL]DEDFRQXQPROLQRGH
ODERUDWRULRPRGHORChristy y Norris 8’’GHMiQGRODODPXHVWUDFRQXQWDPDxRGHPP
VHJXLGDV GH XQD VHJXQGDPROLHQGD FRQ XQPROLQRPDUFD Tecator modelo Cyclotec 
1093 sample millGHMDQGRODPXHVWUDFRQXQWDPDxRILQDOGHPP'LFKDVPXHVWUDV








PH]FOD XQRV PLQXWRV $ FRQWLQXDFLyQ VH DJUHJDURQ  P/ GH iFLGR VXOI~ULFR




























8QD VHJXQGD IDVH GH FRPEXVWLyQ HQ OD TXH VH OLEHUD OD PXHVWUD GHQWUR GHO
KRUQRGHFRPEXVWLyQGRQGHVHH[SRQHDXQDWHPSHUDWXUDGH&HQSUHVHQFLDGH
XQ IOXMR GH R[tJHQR SXUR FRQWURODGR SRU HO HTXLSR/D PXHVWUD VH FRPEXVWLRQD
FRPSOHWDPHQWHHQIRUPDUiSLGDHQHOFULVROGHOKRUQRGHVFRPSRQLpQGRVHHQJDVHV\
FHQL]DV DUUDVWUDGRV SRU HO IOXMR GH R[tJHQR(VWRV SURGXFWRV GH OD FRPEXVWLyQ GH OD
PXHVWUD DWUDYLHVDQ OD HWDSD VHFXQGDULD GHO KRUQR SRVWTXHPDGRU & SDUD
FRPSOHWDU ODR[LGDFLyQGH ORVJDVHV\HOLPLQDFLyQGHOPDWHULDOSDUWLFXODGR/XHJRXQ
VLVWHPD GH ILOWUDGR ItVLFR \ XQ HQIULDGRU WHUPRHOpFWULFR GH GRV HWDSDV SRVWHULRU DO
KRUQRVHHQFDUJDGHHOLPLQDUHOFRQWHQLGRGHKXPHGDGUHVXOWDQWHGHODTXHPDGHOD
PXHVWUD
)LQDOPHQWH HQ OD IDVH GH DQiOLVLV ORV JDVHV UHVXOWDQWHV GH OD
FRPEXVWLyQDUUDVWUDGRVSRUHOR[tJHQRVRQDOPDFHQDGRVHQVXWRWDOLGDGGHQWURGHXQ




FF GHO PLVPR $OtFXRWD6H XWLOL]D XQ IOXMR GH KHOLR FRPR JDV GH DUUDVWUH SDUD
GHVSOD]DUODDOtFXRWDGHJDVKDFLDHOVLVWHPDGHFDWiOLVLVGRQGHVHHOLPLQDHOR[tJHQR
OLEUH &2 \ +2 \ OXHJR GH HOLPLQDGRV ORV JDVHV LQWHUIHUHQWHV FRQGXFH HO JDV
PXHVWUDKDVWDODFHOGDGHPHGLFLyQGH16HXWLOL]DXQDFHOGDGHWHUPRFRQGXFWLELOLGDG
SDUD GHWHUPLQDU HO FRQWHQLGR GH 1 SRU FRPSDUDFLyQ FRQ XQD UHIHUHQFLD GH JDV
DUUDVWUHSXUR/DJUDQGLIHUHQFLDWHUPRFRQGXFWLYDHQWUHHO1JDVDDQDOL]DU\HO+HOLR
SHUPLWH OD Pi[LPD VHQVLELOLGDG SUHFLVLyQ \ H[DFWLWXG HQ OD PHGLFLyQ GH 1 SRU HO
PpWRGR'XPDV
/D PXHVWUD D DQDOL]DU VH SHVDED FRQ XQD EiVFXOD GH SUHFLVLyQ 0(77/(5
$-\XQDFDQWLGDGGHJUDPRV6HHQYROYtDHQSDSHOGHDOXPLQLRDQRWiQGRVH










6H FRORFy HQ EDQGHMDV GH DOXPLQLR XQD FDQWLGDG FRQRFLGD GH ODV PXHVWUDV
UHFRJLGDHQFDPSR/DVEDQGHMDVVHLQWURGXMHURQHQODHVWXIDDUPDULRSRUFLUFXODFLyQ
IRU]DGD SDUD HQVD\RV P~OWLSOHV \ GHVHFDFLyQ JUDGXDEOH GHVGH DPELHQWH D &




ܯܵሺΨሻ ൌ ܲ݁ݏ݋݀݁ܾ݆ܽ݊݀݁ܽܿ݋݊݄݁ܿ݁ݏ݀݁ݏ݄݅݀ݎܽݐܽ݀ܽݏ െ ܲ݁ݏ݋݀݁ܾ݆ܽ݊݀݁ܽܲ݁ݏ݋݀݁ܾ݆ܽ݊݀݁ܽܿ݋݊݄݁ܿ݁ݏ െ ܲ݁ݏ݋݀݁ܾ݆ܽ݊݀݁ܽ כ ͳͲͲ

&HQL]DV
6H SXVR HQ FXHQFRV GH FHUiPLFD XQD FDQWLGDG FRQRFLGD GH ODV PXHVWUDV







ܥ݁݊݅ݖܽݏሺΨሻ ൌ ܲ݁ݏ݋݀݁ܿݑ݁݊ܿ݋ܿ݋݊ܿ݁݊݅ݖܽݏ݀݁݄݁ܿ݁ݏ െ ܲ݁ݏ݋݀݁ܿݑ݁݊ܿ݋ܲ݁ݏ݋݀݁ܿݑ݁݊ܿ݋ܿ݋݊ܯܵ݀݁݄݁ܿ݁ݏ െ ܲ݁ݏ݋݀݁ܿݑ݁݊ܿ݋ כ ͳͲͲ

3.3 Determinación de emisiones 
8QDYH]DODVHPDQDVHGHWHUPLQyODHPLVLyQGHJDVHV&21+&+\12
SURFHGHQWHV GH FDGD XQR GH ORV FRQWHQHGRUHV 3DUD HOOR VH XWLOL]y OD WpFQLFD GH OD
FiPDUD HVWiWLFD TXH FRQVLVWH HQ FHUUDU WHPSRUDOPHQWH HO UHFLSLHQWH \ UHJLVWUDU OD
YDULDFLyQGHFRQFHQWUDFLyQGHFDGDJDVGHOFXDOVHREWLHQHODHPLVLyQGHDFXHUGRFRQ
ODVLJXLHQWHIyUPXOD


















3.4 Determinación de datos biológicos de las lombrices 
3DUDODGHWHUPLQDFLyQGHOSHVRWRWDOGHODVORPEULFHVORVFRQWHQHGRUHVIXHURQ
FULEDGRVDWUDYpVGHXQDPDOOD[PPHQODTXHVHVHSDUDEDORVJUDQRVILQRVGHO
VXVWUDWR GH ORV JUXHVRV \ ODV ORPEULFHV8QD YH] KHFKD OD FULED ODV ORPEULFHV HUDQ
VHSDUDGDVDPDQRDXQUHFLSLHQWHFRQXQVXVWUDWRGHWDPDxRGHSDUWtFXODLQIHULRUDOD
PDOOD XWLOL]DGD DQWHULRUPHQWH FRQ OD ILQDOLGDG GH TXH HVWXYLHVHQ HQ XQ DPELHQWH
DGHFXDGR PLHQWUDV VH VHSDUDEDQ HO UHVWR GH LQGLYLGXRV 8QD YH] VHSDUDGDV VH
FULEDURQ GH QXHYR TXHGDQGR ~QLFDPHQWH ODV ORPEULFHV HQ OD SDUWH VXSHULRU GH OD
PDOODSDUDSRVWHULRUPHQWHVHUSHVDGDVHQXQDEiVFXOD2+$86(%VHULHV
(O SHVR SRU ORPEUL] VH GHWHUPLQy D SDUWLU GH XQ PXHVWUHR DO D]DU GH FDGD
FRQWHQHGRU H[SHULPHQWDO 3DUD HOOR VH PXHVWUHR XQD SRUFLyQ GH ODV ORPEULFHV
UHJLVWUiQGRVHVXSHVR\HOQ~PHURGH LQGLYLGXRVSUHVHQWHV0HGLDQWHHVWRVUHJLVWURV
VHHVWDEOHFLyXQD UHODFLyQDSDUWLUGHOSHVRGH ODPXHVWUD\HOQ~PHURGH LQGLYLGXRV
TXHSHUPLWLyHVWLPDUHOSHVRLQGLYLGXDO
3.5 Análisis de resultados 





X: HV OD YDULDEOH REMHWLYR 06 FHQL]DV&1&1 S+&((02&2&+
SHVRSRUORPEUL]\SHVRWRWDOGHORPEULFHV
Tratamiento: VH UHILHUH DO WLSR GH HVWLpUFRO XWLOL]DGR FRQHMR K~PHGR FRQHMR
VHFRRYHMDFDEUDFDIp\SXOO
Lombrices:VHUHILHUHDODSUHVHQFLDRDXVHQFLDGHORPEULFHVHQHOFRQWHQHGRU



















FDEUD \ RYHMD QR FRPSOHWDURQ HVWD IDVH HQ VX WRWDOLGDG HVWR QR VXSXVR QLQJ~Q
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GLIHUHQWH HQ WRGRV ORV FDVRV D H[FHSFLyQ GH OD YDULDEOH &(( \ HO GHVDUUROOR GH ODV
ORPEULFHV HQ HO TXH QR DSDUHFLHURQ GLIHUHQFLDV 6LQ HPEDUJR OD SUHVHQFLD GH
ORPEULFHV~QLFDPHQWHDIHFWRDOS+\D ODHPLVLyQGH&2(VWH UHVXOWDGRSXHGHVHU
GHELGRDTXHHOWLHPSRTXHHVWXYLHURQORVVXVWUDWRVFRQODVORPEULFHVIXHFRUWR\DTXH
VHJ~Q*DUJ \ *XSWD  ODV GLIHUHQFLDV HQ FDPELRV TXtPLFRV SRU DFFLyQ GH ODV
ORPEULFHV QR VH DSUHFLDQ KDVWD ORV  GtDV GH YHUPLFRPSRVWDMH 3RU RWUR ODGR DO
DQDOL]DU OD LQWHUDFFLyQHQWUHDPERVHIHFWRV VHREVHUYDTXHSDUD ODHPLVLyQGH&+
DSDUHFH XQD DOWD VLJQLILFDFLyQ S (VWXGLDQGR OD HPLVLyQ GH &+ GH ORV
VXVWUDWRV SRU VHSDUDGR VH REVHUYD TXH H[LVWHQ GLIHUHQFLDV VLJQLILFDWLYDV SDUD OD
SUHVHQFLD GH ORPEULFHV HQ OD TXH VH REVHUYD XQ DXPHQWR GH &+ HQ WRGRV ORV
VXVWUDWRV FRQ ODSUHVHQFLDGH ORPEULFHVH[FHSWRHQHO SXOO TXHGLVPLQX\H7DPELpQ
DSDUHFLHURQGLIHUHQFLDVVLJQLILFDWLYDVHQODLQWHUDFFLyQHQHOFDVRGHODVFHQL]DVHVWR
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/DV FHQL]DV DXPHQWDURQ HQ WRGRV ORV VXVWUDWRV LQGHSHQGLHQWHPHQWH GH OD




PHGLR GH  SXQWRV SRUFHQWXDOHV SDUD OD SUHVHQFLD GH ORPEULFHV \  SXQWRV
SRUFHQWXDOHVSDUDODDXVHQFLDGHORPEULFHV
(O FDUERQR GLVPLQX\y HQ WRGRV ORV FDVRV D H[FHSFLyQ GHO FDIp VLQ ORPEULFHV
TXHDXPHQWyHQSXQWRVSRUFHQWXDOHV(OVXVWUDWRTXHWXYRXQDPD\RUSpUGLGDGH
FDUERQRHQDPERVWUDWDPLHQWRVFRQ\VLQORPEULFHVIXHHOHVWLpUFROGHFDEUDFRQXQD
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 QV QV
&HQL]DV  QV 
&  QV QV
1  QV QV
&1  QV QV
S+   QV
&(( QV QV QV
02  QV QV
&2   QV
&+  QV 
3HVRSRUORPEUL] QV  
3HVRWRWDOORPEUL] QV  


VLQ ORPEULFHV 6HJ~Q 'RPtQJXH] \ *yPH]  HO FRQWHQLGR GH DPRQLR YD








(O S+HQ ORV VXVWUDWRV YDUtDGHSHQGLHQGRGH OD SUHVHQFLDGH ORPEULFHV \ GHO
WLSRGHVXVWUDWR/RGHVWDFDEOHHVTXHORVVXVWUDWRVFRQ ORPEULFHVWLHQGHQD OOHYDUHO
S+ D OD QHXWUDOLGDG PLHQWUDV TXH ORV VXVWUDWRV VLQ ORPEULFHV WLHQHQ XQD PHQRU
YDULDFLyQ GH S+ \ SHUPDQHFHQ DOFDOLQRV R iFLGRV VHJ~Q VX S+ RULJLQDO (VWR VH
DVHPHMDDORVLQGLFDGRSRU'HOJDGRet al\+DUWHQVWHLQ\+DUWHVWHLQTXH
LQGLFDQ TXH HO S+ DXPHQWD FRPR FRQVHFXHQFLD GH OD GHJUDGDFLyQ GH ORV iFLGRV
RUJiQLFRV R GLVPLQX\H GHELGR D OD IRUPDFLyQ GH ORV PLVPRV \ HO &2 SURGXFLGR
GXUDQWH HO PHWDEROLVPR PLFURELDQR \ GH ODV ORPEULFHV OOHYDQGR HO VXVWUDWR D OD
QHXWUDOLGDG
/D&((GLVPLQX\yHQWRGRVORVFDVRVVLQHQFRQWUDUVHGLIHUHQFLDVVLJQLILFDWLYDV
HQWUHVXVWUDWRV\ WUDWDPLHQWRFRQRVLQ ORPEULFHV/DPD\RUGLVPLQXFLyQPHGLDGH OD





GH FDEUD SDUD OD SUHVHQFLD GH ORPEULFHV FRQ XQD GLIHUHQFLD GH  SXQWRV
SRUFHQWXDOHV\HOGHRYHMDSDUDODDXVHQFLDGHORPEULFHVFRQXQDGLIHUHQFLDGH
SXQWRV SRUFHQWXDOHV 6LQ HPEDUJR DO LJXDO TXH VXFHGtD FRQ OD HYROXFLyQ GHO & HO
VXVWUDWRTXHPHQRUFDPELRGH02H[SHULPHQWyWDQWRHQSUHVHQFLDFRPRHQDXVHQFLD
GH ORPEULFHVIXHHOFDIpVLHQGRPHQRUHOGHDXVHQFLDGH ORPEULFHVFRQSXQWRV
SRUFHQWXDOHV /DV GLVPLQXFLRQHV PHGLDV HQWUH WUDWDPLHQWRV IXHURQ GH  SXQWRV
SRUFHQWXDOHV SDUD OD SUHVHQFLD GH ORPEULFHV \  SXQWRV SRUFHQWXDOHV SDUD OD
DXVHQFLDGHORPEULFHV
5HVSHFWR D ODV HPLVLRQHV SDUD ORV JDVHV 1+ \ 12 QR VH FRQVLJXLHURQ
HPLVLRQHV UHOHYDQWHV REWHQLHQGR YDORUHV FHUFDQRV DO XPEUDO GH GHWHFFLyQ GH OD


PHWRGRORJtD GHORUGHQGHPJPKR LQIHULRUHV \SRU WDQWRQRVHPXHVWUDQ ORV
YDORUHVQLORVDQiOLVLVHVWDGtVWLFRVFRUUHVSRQGLHQWHV(VWRSXHGHVHUGHELGRDTXHSRU
OD QDWXUDOH]D GH ORV JDVHV \ GH VX PHFDQLVPR GH HPLVLyQ HVWRV IXHVHQ HPLWLGRV
GXUDQWH OD IDVH SUHYLD GH FRPSRVWDMH TXH QR IXH PRQLWRUL]DGD REWHQLHQGR XQRV
YDORUHVSUiFWLFDPHQWHQXORVDORODUJRGHOH[SHULPHQWRGHYHUPLFRPSRVWDMH:DQJet 
al  REWXYLHURQ HO  GH ODV HPLVLRQHV GH HVWRV JDVHV DO LQLFLR GH VX
H[SHULPHQWR'XUDQWH ORVGtDVSUHYLRVDO LQLFLRGHOYHUPLFRPSRVWDMH3DUDHO&2
VH HQFRQWUDURQ GLIHUHQFLDV VLJQLILFDWLYDV HQ OD SUHVHQFLD GH ORPEULFHV \ QR HQWUH
VXVWUDWRVVLHQGRVXSHULRUHOWUDWDPLHQWRFRQORPEULFHVFRQXQDPHGLDGHPJGH
&2K FRQ UHVSHFWRDVLQ ORPEULFHVTXHREWXYRXQDPHGLDGHPJGH&2K
(VWRVXFHGHSRUTXHHODXPHQWRGHODHPLVLyQGH&2HVGHELGRDODUHVSLUDFLyQGHODV
ORPEULFHV3RURWUDSDUWHHO&+a priori QRSUHVHQWDGLIHUHQFLDV VLJQLILFDWLYDVFRQ OD






UHODWLYDPHQWH EDMRV \ FHUFDQRV DO OtPLWH GH GHWHFFLyQ GH OD WpFQLFD GH PHGLGD
SXGLHQGRHVWDUHVWDHPLVLyQPiV UHODFLRQDGDFRQHOGLIHUHQWHJUDGRGHDQDHURELRVLV
GH ORV GLVWLQWRV FRQWHQHGRUHV TXH FRQ OD SURSLD HPLVLyQ DVRFLDGDD OD SUHVHQFLD GH
ORPEULFHV
/D JDQDQFLD GH SHVR GHO FRQMXQWR GH ORPEULFHV QR REWXYR GLIHUHQFLDV
VLJQLILFDWLYDV HQWUH VXVWUDWRV (O H[SHULPHQWR ILQDOL]y FRQ XQD PHGLD GH  J GH
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&RQHO ILQGHH[SOLFDU ORVFDPELRVH[SHULPHQWDGRVHQ OD WDEODVHPXHVWUDQ
ODV FRUUHODFLRQHV HQWUH OD HYROXFLyQ GH ODV GLIHUHQWHV YDULDEOHV \ VX QLYHO GH
VLJQLILFDQFLD (Q HVWD WDEOD VH REVHUYD TXH OD HYROXFLyQ GH ODV FHQL]DV HVWD
FRUUHODFLRQDGD QHJDWLYDPHQWH FRQ OD 02 OR FXDO VH SURGXFH GHELGR D TXH D OD
PLQHUDOL]DFLyQGHOD02RULJLQDXQDXPHQWRUHODWLYRGHOFRQWHQLGRHQFHQL]DVTXHQR
VHGHJUDGDDOVHUFRPSRQHQWHVGHQDWXUDOH]DPLQHUDO*DUJ\*XSWD(OPLVPR
PRWLYRH[SOLFD WDPELpQ OD FRUUHODFLyQQHJDWLYD HQWUHHO FRQWHQLGRHQ FHQL]DV \ HO&
$GLFLRQDOPHQWH OD 02 SUHVHQWD XQD FRUUHODFLyQ SRVLWLYD FRQ HO & \D TXH OD 02
GLVPLQX\H GHELGR D OD R[LGDFLyQ PLFURELDQD GH ODV IRUPDV OiELOHV GH & D &2
%KDWWDFKDU\\Det alORTXHVXSRQHXQDSpUGLGDGH&GHELGRDODPLQHUDOL]DFLyQ
6LQJKet al<DGDY\*DUJ(O1HVWiFRUUHODFLRQDGRFRQHO&2$SHVDU
GH TXH DPERV FRPSRQHQWHV QR WLHQHQ XQD UHODFLyQ GLUHFWD VHJ~Q &LDYDWWD et al
HODXPHQWRGHO1HVH[SOLFDGRSRUODSpUGLGDGH&RUJiQLFRHQIRUPDGH&2
(V GHFLU DO LJXDO TXH HQ HO FDVR GH ODV FHQL]DV OD PD\RU SpUGLGD GH 02 SRU
PLQHUDOL]DFLyQ RULJLQD XQDPD\RU FRQFHQWUDFLyQ RWURV HOHPHQWRV'HEH FRQVLGHUDUVH
WDPELpQ TXH HQ HVWH HVWXGLR QR VH HQFRQWUDURQ HPLVLRQHV UHOHYDQWHV GH JDVHV
QLWURJHQDGRV1+\12
(O S+ HVWXYR FRUUHODFLRQDGR FRQ HO & \ HO 1 OR FXDO SXHGH GHEHUVH D OD
IRUPDFLyQGHFRPSXHVWRVGHQDWXUDOH]DiFLGDDVRFLDGRVDODGHVFDUER[LODFLyQGHORV
iFLGRVRUJiQLFRVODPLQHUDOL]DFLyQGHO1VHJXLGRGHODQLWULILFDFLyQ\ODSURGXFFLyQGH
iFLGRVK~PLFRV'LDVet al(OYLUDet al6iQFKH]0RQHGHURet al
7DPELpQHOS+WLHQHXQSDSHOPX\LPSRUWDQWHHQODUHWHQFLyQGHO1\DTXHXQS+DOWR
DXPHQWDODVSpUGLGDVGH1HQIRUPDGHDPRQLR+DUWHQVWHLQ\+DUWHVWHLQ/DV
SpUGLGDVGHDPRQLRSRU YRODWLOL]DFLyQH[SOLFDQSRUTXp ORV VXVWUDWRV FRQS+DOFDOLQR
ORV HVWLpUFROHV IUHVFRV WLHQGHQ D XQD HYROXFLyQ GHO 1 QHJDWLYD PLHQWUDV TXH ORV
VXVWUDWRV iFLGRV SRVRGH FDIp DXPHQWHQ VX FRQWHQLGR HQ13RU VX SDUWH OD&((
HVWi FRUUHODFLRQDGD QHJDWLYDPHQWH FRQ OD ELRPDVD GDGR TXH OD DFFLyQ GH ORV
PLFURRUJDQLVPRV \R ORPEULFHV TXH LQPRYLOL]DQ ORV LRQHV VROXEOHV \ SUHFLSLWDQ HQ
IRUPDGHVDOHVQRVROXEOHV $OEXUTXHUTXHet alDGLFLRQDOPHQWH WDPELpQXQD
PHQRU SURGXFFLyQ GH PHWDEROLWRV VROXEOHV FRPR HO DPRQLR KDFH SUHFLSLWDU VDOHV
GLVXHOWDV TXH SXHGHQ EDMDU OD &(( 0LWFKHOO  /D UHODFLyQ &1 HVWXYR
FRUUHODFLRQDGD FRQ OD HPLVLyQ GH &2 DSDUWH GH FRQ OD HVSHUDEOH UHODFLyQ FRQ ORV
FRQWHQLGRVGH&\GH1DSDUWLUGHORVFXDOHVVHFDOFXOD6HJ~Q$WL\HKet alOD









GH  GH MXQLR VREUH SURGXFWRV IHUWLOL]DQWHV VH SXHGH FRPSUREDU TXH ODV



































 $ SHVDU GHO FRUWR WLHPSR GH HQVD\R HO KXPXV UHVXOWDQWH FXPSOH FRQ ORV
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